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(54) OPTICAL-DISK RECORDING APPARATUS 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain an optical-disk 
recording apparatus by which data can be recorded with 
good quality even with reference to an optical disk which 
depends on a linear velocity. 
SOLUTION: A wobble binarized signal 305 which 
binarizes a signal corresponding to the meandering cycle 
of a wobble group formed on an optical disk is input to a 
linear-velocity-information extraction means 112. The 
linear^ velocity-information extraction means 112 
extracts a present linear velocity by measuring the cycle 
of the wobble binarized signal 305. According to 
extracted lineai^velocity information, a system control 
means 110 performs a pulse-shape setting operation 
307 in order to make the shape of recording pulses 206a, 
206b, 206c by a recording-pulse generation means 111 
variable or performs a power setting operation 205 in 
order to make recording power by a laser drive means 
108 variable. By this constitution, since a laser light- 
emitting waveform can be controlled according to the 

extracted linear velocity, an optimum recording condition can be always set without depending 
on a linear velocity. 
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(57) 

•ass < a>fB®*ff 5 c t „ 

3 o 5<DS^$tf-aj-r-5c:i:-es«<Di^3js$ttm-r 

/<;i/X2 0 6a, 206b, 2 O 6 c (DJ^tt* rT^Ic-^" 

■5fci6/<;i.:^j^4^i6S3 o 7, * L < I* U— tfMlS^® 
1 O 8(=J:Sia^/«'7— ^RTSlc-r-Sfci^/^r?— SS2 




3*— Twl- 



(2) ^M^l 1-232651 



1 4. 2 asaj/^*?— © u— if 3te$8B|tf s c t ic J: y la 

Biris«-§-gi^5t y ^eic J: y M^si 2 

Mia-!? 2 fii^b<i#<D^»! ^ waur set -caftco 

■tf at (D/ < -7 -fit * ts^-r s / < "7 -ii t . 
mrE/<r7-i6S^si= J: y fs^^^ifc/^-^-fiaT? u— tf 

[if*«2] nai=iSlSttt,L<«*H»0RJ:<DRlfffi<3!) 

i: t 2 an©/ ^ "7 — (D U— tf 3t * Bglt-r -S C t Iz J: y IB 
^ fr -5 3t 7^ -< X IB^^Mt? o T . 

B?ri5«-^^«v-®{y¥-sir<fc y^i^iXb*ifcw^«-^*2 
fit-lb L. mFlH^g?(7)*efi^S»i=fieofc'?:*-:^;u2ffl<b^ 

St. 

milB^' P ^7 J: y ff ± *ifc b5IB<7 p ^7 « 

-tf3t©/<r7-fit*iS^-r-5y^'7-ig^^St. 
Btre/<'7-a3g#«i=j: y ss^^ifc/^^-tt-e u— tf 

t. $»fiiLf=3t7^-f X^ffi^Sa, 

tolBSi L f= ^ fills t ir- ^« (DiH^ ^ if 3 T?"- ^« IBgi 
Ma t SfiSxfc-fe ^ 4i ^iS^Wf -ajt-x -f X^? ICS* 

iae-r'<#^-^' iciifet^SESi**ifc(!>3S: < t * 2 as© 

/^-^-fl) U— »f 3t*BgS*-r « C 1 1= J: y 53feT* 



t. 

Buffi/^-^-^^^sicj: y^s**i.fc/<'7-<g-eu— tP 

^ t L < K ^ -v ^ lz^«)§ifeffi#$iH^ Lfc'^ -v 

«£t^lfeia**i.*id^'S: < 1 4, 2 as©/<9-a) u— yat* 
KgSf-r* C 1 1=* yfBSSfraSfeT^'f X^^ffiSlSgST?.fc 

or. 

fl(rffi3tT?-f X^> 0!)lill£Sa»l=*E lifcSM© F Gg^S . 

fJiaat^ -f X 6^ &«^^ y ¥s 

t. 

fl(rs«#3£^S( y J: y ®fi-m^*itzM^m^±> & 

mrIB F Q«#aiil¥®lc J: y «*&**l«|Jfa F GM-^ 
t. mri5Slfei»««fetb^SlzJ:y:Kai$;h.fc»ll!s1tat 

. 

u— tf ato)/ < -7— fit^^^-r -5 / < 7 -iss#ia t . 
lirs/^^-^^^sicj: y^^^ixfc/^^-M-eu— tf 

$«fiiLfc3t7^-rx^IEM^S. . 

P$*ifc'>'5:< t4.2aSa)/<'7— «) U-1f3t$BB*t-r 
5 C 1 1= J: y ^S^if -JStir-f X^^IEfitSa-CifeoT. 
B&S3t7*-f X^7 *Ii«S*l*4lHHE#St , 
BtrlBSt^-i' X ^7 (DiaS^iKaicJiB tfcSMO F Gfi#* 

Ui^-rs F G«#m*^si:, 

|trie3t7^-< X A^ &«-^^ y 

t. 

iJisft^S^Biy^s^BiriHatT^-^x^KDnifseo^S h 
^ ^7 Jiic^3i-r s^bI^s t , 

«im-r «^isii&a«itb^s t . 

BirIBFG«-^ai*#KIC<t: yfitJ&^FtlSitrSFGffi-^ 

<!: , «riB^3itea«stij^sr- «fc y «itB * ttfc^Mea t 
t. 
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mFEd^^^si y * y Ki^ffii & 4ifcs^«^ * 2 

mitU l»ffi3ISP©ffi?TS»!l=«£ofc>!7*^;i/2fiHb© 

msi'^ * ■^iX' 2 mtm^<r>mm ^v^m-t -s t -csa© 
Witt **tf=itriB»j$si#ffif=*5 cr . ffisi^icust-r -5 

^ffiisf^u— tfffiis^ei:. s^ffiLfcjtT-f x<7a 

tt© u— if3t$Bg*t-r€.c,hi-j;yiaa$?f 53t7^-fx 

ffJiB^i#s^isi y ^® i± J: y p, tvfcSf^M^ ^ 2 
fiUbL, ltrl23iSB0!)te?TSJ«i=ffiofc'>*:f^U2ffi<bm 

^^»St7;l-:f;U2fiHb^St. 

mrfB'>*:^;U2ffi<b«-^lC'effi|^aS$-l±-5c:<t:t?, 

^ * tuit-r ^ c t -C'S*Ea>^jijs aj-r -5 usisit^ 
BfriH/«;i/x«#ir J; y/^r?— fii^^jy S^j&jbtp, u— tf 

^^iSrSU— tfffiiS^St. S;^<iLfc3tT-f x-?^ 



* Bgirr 4 ;2 1 ick y Sai* 5 3t-r -f X {7 IB^S-C 

5fe/ <;ux © JB« s iSS-r -5 / X }^4fc|g^^S t , 
mri5/<;ux<i^izj: y /<<7— y#x.)5:A<c, u— 

^^L^^ia SFttfc/<;i.Xtt© U— if 3fe*Bil*t-<5 C 1 1= J: 
y E@^^ ff 5 -r X ^7 IB^^ST- o T, 
SiFE3t7^ -f X ^7 ^ 0^ ^ -fr ^ niK^e <t ^ 

I^IBjfeT-f X^a)lsHESaKf»(=JC CfcSfflO!) F Gffi-g-S 

wiaat^ -f X ^ A^ sm-^^^«i y 

B5IH/<-;ux}^ttgS^g|cJ:5iS^fc?Jt\ lH^-r'<^ 

^ «P L-c/«;i.x«#$^^-r -SiS^/^^i/X^^ 
Itri5/«^ux«^i= * y fii—m^^ y u— tf 

^P^tifc/^-ZUXtt® U— +Fpt$SSIJt--5^i:l=J:yiS 
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^ <7 ± tc^3i-r -5 t , 

fre F 6©#ta**si= J: y ^is* tis tiriB f e«# 

BtriB3^3l&«^m^R|cJ:y«ia3^Filfc^slfiESt 

mrlB/^;ux}K«g^^Si=j:«ia^i=ttLx^ 12Mt-r'<^ 
^—9 *^gi Lr/<;uxM#**ril-r «ffi&/<;ux*ja 

wia/<;uxe^icj: y /^'7^fii^ay§^jEf u— tf 
^sia-rsu— tfsm^si:. ^wnufcitii^-i'x^ia 

^ 1 5 <Dl^-r4xAM-iB«(D3fe^-f X^^IBMfcSM. 
[il*:Sl 2] X^7<0-fe^7 

-rx^^iBfii^a, 

[§i*si 3] u— "fsii^stt. igarosaEast. 

IBmSSESOfttl^arox-f -yg^t, iBei-r'<*5*-^iz 
fitofc^'-< 5 r^^^-eMtax-f •yf^cDati^liKD/^yi.xft 
■^^^^L. Ma2x-<-y^<o;i-:^/^(-:7^3tea:|-^yg 

[|»*«1 41 /<;i/X}&ttS^#Stt, ^-^KDIBg^ 
$ff t>'5:L^«BPBll33fe/<;UX(DJg«l=gi-r 4SS-r-5 Z. t 

-fx^^ie^s. 

[»*«1 5] /<;i/X}^ttlS^^Stt. 3fe7*-f x^^o 
•b^ ^ $g/^*<4i:■r S^«T?3fe/<-/UXa)»tt(cB|-r-5 

A-e. 3fe/<;ux(0}&tti=s-r4Si£fitstf»-rsissfii 



®/<;i.X^b6#SIcS* LraSf 4 t ^s^afT 

s. 

■5^1 co^sfii^sit. R)T^a>MSf«^<D^'-r 
BiriB* 1 ©issfis^ «ifr -sm 2 ©fg^e^^si s n 
X. S2<Dia^e»^s©»»-r-5m2a)ssi=s-it\ 
TitrfS/Obxft^^^^-r-sct^^eiir-r-sa^se 

[M*^ 1 8 ] m^<ommm^<D^ -c s > y i*sifeit 
ffiwtttb^iws^^f-cfesct^^ett-rsM^si 7 

i:*^«i:-r«a*3l1 7l=ffiS0!)3tT?-f x^7iaSS 

So 

[»*:^2 0] IB^/<>l.X^Bl#SI*. stair's -5^ 

it-r«m3a)ift^«i#^st. s*ti!Ecsfi2a*^6-r 

l=:S-:JL^-c«iria/<;ux<I^*^fiK-rs c t "T « 

[»*«2 1 1 lasj/i^ux^^^stt. ^aoissft 
^fit*. ^ssis^am^eic^yaai^^ifc^iifiit 

^lSlf?^ea>aJ:^llctt•:^L^rB^riB/<;^x^t#^*l^E-r■5 

jfeT^^-x^iBSfc^ao 

[||*« 2 2 1 U— !f Sa^ei*. |g»(0S3f££[ t , 
mjE«S5aSI-ie5iJlc}t}^*+LBlJIB«Sg3Saj*co*^i*U 

i^»a)x-<-y5^t$li;^, ie^/<;ux^fig^Si*, tiris 

X-f^^©»t^a©/<<;UXfi-^*^fiKL. WSX'f ^; 

a. 

[OOO 1 1 
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Co O O 2] 

[0 0 0 3] 3t-r-fX^(0-b^'^'Ka^iLTSejfeJ: 
y» CLV (Constant Linear Velocity) CAV 

(Constant Angular Velocity) ^jA, CAV:^^^3l 
fiLfcZCAV (Zoned CAV) CLV:^S$* 
SL-fcZCLV (Zoned CLV) ^i£A<*n &*lXt^'5o 

[0 0 0 4] CLV^iCT7f4, h ^5 -y ^ ^I^SfCfilfcW L 

ro¥SeSI-tel^rt,-S(c)5:§J:7l::LTl^-5o CIO) 
^» P ^ 1= * -l+T ir— Sf * ta^ • -S i: A<-c? 

[0 0 0 5] cAv:er5S-ei*. t^-tx^^^— ^rroiiisa 
xsmm-n±(Dm^&i)<-'S^iztj:^^oizLxi^^o c 

[0 0 0 6] ZCAV^SI*, CA v:^iCi=fcit5lil^ 
CA v:^SC(Dcfc5(-Tr< x^iDliigai*— 

l::* y. C L V^^lcifi015lS^»$5t«T'#^, 
[0 0 0 71 SfcZC L V^SC-^I*, IB^-S*<D^ie 

ai*-StL. zcAv:&icti^«iy— >i=»aL. ^/ 

^i:^J:5l=^^b$■fr^o C;h.lcJ:y. C L v:^riC(=ifit^ 
lB1t^a^«i«L-3o. CL v:^sj:y t7^-fx^7^— 

[0008] H9 aai^bliZOL V:&*<D3t7^-f 
[OOOg] @9al±3llcT-f X^790 1 $|HlSI4:ftFIn|3bx 



-if-r-^«l5®Mia9 O 2 14$ ^tZ^f^^:^mz6'0(DV 

HSfflllrifijIt, >OA^t,y— >5<tl9^. 
© 1 ^<7) l-'7y<7ltm&.<0^<? ^903 izi^miz^m^ 
lSa)4z<7^iai*y— >SJ-3i*oTt^S. W*>. 
'/->0lt8-fe<7^i/S. V—>^lt^oi:^*f/m. 

>4i*i e-tr^'S'/s, y— >5tti 

>1, 2, 3, 4, 5J=fcltS^-fX<;I51Sa£, 

y— voi=fci+5i5ig»a)^-H^*i8/i o, 8/1 

2, 8/14, 8/16, 8/1 8i:J5:5cfc5l=^^-r 

•5 c t T'. I/— :x<oart^ic felt -5^j$jaA<ira) y— 
[001 o] <^) if<o>/—>ximm ■ w±<om 

[0011] JSfc\ *e9l=^5L^rg^^Ha>tsm•lb<Dfc«>v^ 

ll*/J^* < T?*«fcft. J: y C L vjjatcifit^sess 
[0 0 1 2] s^ufccfcd'S-t^^^'iEaa)^* 

X. ir-f X<7®e»©^$^«>y-t'T?t-Sl=«i&. 

>1, 2, 3, 4, 5l=3bMt«IBa-|i* 

(osiKa^. >oi=33its^iKao>^-*i.^*ti 0/ 

8, 12/8, 14/8, 16/8, 18/8^35:4* 

e-v hsstisis-siz-ri.ctAtpi^t'sy, ipi&j: 

M Lfc Z C A v:^iCSIi:S-r-5fc«>0)-t^7 ^liBMi: 

o^y, zc L v:^sa)-fe'i»4riBa$^-D3feT^-fX 
<7(4s isia»^BBfib-:S±@%S(a>li0l$±^Lf=J:3 
iz^Wt^tzifx z c fKVfsiao^'f^ icSfflf S 

C i: 4, RrfigT? -S i: © X. -5 o 

[001 3] 09 bl*@9 alcfclt-5-lr^4i 9 0 3£1£ 
:*Lf=@T?fe«o -tr<?$ 9 0 3«)5fepr=l*'v^4<'«ia9 

o 4*<^itt,*i.. r Kuxisffiti^^t?«^*<^«)e^» 
h (7^^'x•^7®<^>IHel) l-J:oriBS^*4^rt^s. -^-v 

^Ige 9 O 4 izjg < «Jai:il* h ^ ^ 05 LiEBi 
att(=^fe^T Lt=maPT?fe« :i- ;i>— 9 o 5 3Si<}g 
J?£*4xT*jy, ^-WKiT^ssi*. 15^^— '5««)^A'^<--H' 
t*-v K©SS8J:y+^^:#:^L^§a^g^:^i:oTt^•5o 

ri'kSo T— ^«a)IBSti*'>*^;w^^u— :?9 0 sjii:. 
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mm Lfc 2 ^ot; :y)i,ifji,-zf9 o 5 iz^^iitzmm 

•Ca5S^>K9 0 6a)B5*I=«Lrfif*>*l5. BISLfc 
* IfJl'^Ji^—y 905i:7>K906 a>4>'£>ra<DffiSI 

[oo 1 4] tsiti. ^KJ^^moo ^(om^^o^tfv h 

e-y hi*. "t^^l-^^U^^^U— :?9 O 5(D4"C>l~>yLrtS;& 

So c*ii=<fcy. e-AX/K-y hA^ssff© 

— AXtK-v hA^mr^Lfc'^':/^<'^i|E9 0 4$®ia4', m 
[0 0 1 5] t::%-e, stT^-rx^-.^^— 

[0 0 16] pwm:&SC-ci*. SSv— 

e:&aA<a***lTL>S !^iB¥3-1 8 56 

2 S^^^ffi) , 
[0 0 1 7] 

CLv:&iCT?li. I/— i/SltT^-f x^yojiHlfea^^jyS 
feS!l:l=S^*^^•5^t?^Fp1A<A^*^5„ ^fc. c L 



[0 0 18] 

«-r * C t (c J: y 5 3fe^ X ^ A% & 

i»-5ig-^j^^jsy#®t, mriam#SE*«iy#gticj:y 
\zi^^fz''yit-y)vzmitm^^m^'^* ;u 2 li^b^e 

[0019] *fc*fie^a)3t-T^'x^/^«(*, nffiicjsi 

^ <7 i: L TJ^fig * ^vfcjt -f X ^7 A> «^ S^^Bl 4 

m-^SE^Bi y #s t , fiaiHm#s£^si y * y ts^^^ 
ffi 2 tt^b L, mmm^<j)i&^mm\z^ 
■otzO:t-y)i^2 mitm^^ ^m^'^^-:fj\^2mit^mt. 
m^0:ty)U2mitmmz^mmm^i±iz.fQ^ 
(omtmrnzm^tLtzi^av^m^^miti^ay^n^^ 
stt. a v<?m±^mz J: ijw^t^Htzmm<?o 
«^ ^ tta-r -5 c t tr^ft (D^sa ^ a m-r -5 liis 

m0izm!tfti> u— if36<D/<'7— ffi*i6S-r«/<'7— K 

ffi^St. |1rl5/<'7— ^S^SICJ: yis^^F^tt/^^— 

[0020] ^tz^f^mo^TT^jt^^^mits H«i=i5i 

JSttt L < lt^i>Pi±lzm!$.^Htz F-^ -v^ A<Rlf^«* 

t . fJiHW^sg^is y ^mz <fc y sg«^5j 
e)i5iB'N ^mmzmmt^*itzmi&mn^^mr 

4xfc/ < '7— fil-C U— 1f 3t At^ tt * *i -S J; 5 U— tf * 

[0021] muf^rf—Wi^f^snt. ff* L < I*, "f— 
^<oum^nt>t3n.'^miaiz/K'y—m<D^^^ffommt 




[ o o 2 2 3 MiB ly—fmm^mt. l < i*» ^sk 

^nr^t-ofc^-f 5>-5^-eBireBX'f vj^comtm^ 
TOO 2 3] ^tz:!^mm<i>^T'-fx<7^wit. n«i=is 

-■ tf 3t*Jl*tf « C 1 1= * y fBSi^fT 5 3t^-f Ax & 

^S(=:J:yK^ffie,ttfcS*fl-^^2fit^bL. SJIB^SP 
(Oi&fTmmiz^ o fc -t? * :/;u 2 lHb«^$ #-5 -t? 
2tt{b#st. B&iB';;*:?;u2tt<b<t^©s»i*tfai-r 

[0 0 2 4] *fc*fB§B<3!)3tT*^x^?s§i*. n«i=« 
m^m^^m y ¥s t . Birsfi^SE^si y ^® i= * y 

ofc't?;*- 2 fiHb«-^$#i) t7;i- ::f ;u 2 H^b^Si: , 
MIBO:i-:?;u2M<b«#U'&ffii^«83F-a-.5c:i:-e, 
ro«iifii=ififit Lfci? p -J* p 

S<t. tirl2^P-y^^±#SlcJ:yi5**4xfcMf5^7P 

«#*tta-r ^ c <»: T'Sftonjss m-r -s^ii 
tiitv mm-t'<t^—^^$^mLXf<j\^yt.m^^^fS.-t 
[DO 2 5] ^fc^^gB^stT^-f x^/^ai*, nsi^iK 

!Ett4.L<(*l^iOnJ:lcJB^^FtLfc h ^ ^7 AtmSfi * 

-r— St onm^n oir-'St mm^m t ^mxtz± o'^m 

^at, t(rlB<B#SS»8iy¥SI=J:y^i«<^ll6>*LfcS* 
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•timmm^nibai^mt. iAmttitzm^tSi&&mm 

[0 0 2 7] Btrie/^^i'Xj^tts^^ei*. fflta^ttfcM 
nf&^mmmm/^j\^:^^!S.^mizMLxwimr^mmt 

LXi, ttS^TJUzi 'J XMz J: Sft^fitlz J: y 
[0028] Btr^BH@i/'?;UX^J$^Stt, L < li, 

^©^i-f 5 >y-CmrE» 1 «)giSfil$«^-r^m2 ©Si 
^«»¥®t$fii^. m2 05Mise»#ea)«i#-r5^ 

[0 0 2 9] ^fc|1riBIB®/<;UX*^#Sf*, 
$^#-r<Sm3a>3t£€^^^a^, S^^^^^iSJSA' 

e,-r;h,rLx-5^^(=. ^a>-r*ifii=iECfc:t:7-fe-j/ his 

[0O3O] *fcij5rsiBfii/<;i'X^^#ai*, «a<Dts 

^jiS®H(cjyj5 Lfc3t/<^ux(0}e«(cs-r -s^^fiss 

oisknr^^wtmm^s mmmm&mmiz&rsi^xm^ 

iza-5LXTfriB/<;ux«^$*E)$-r*i8^i: uxia 

[ 0 o 3 1 1 uiB u— !f sa^si*. L < I*, m». 
om^mt. mm^mizumzmm^titisummsim 



(8) 
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[O O 3 2] 

[0 0 3 31 mMt:$inmizmi,^7=^:x^^^m(Dm^ 

1 o 2 1*. 3tT-f 1 o 1 ^m^roiiiga-eiHlg* 
■a-So :ic:-i?3t^-f x<7 1 o 1 1*. ?£3lEcoaffi-i?a'<fc 

2CLv^sc©3t^-fx^r9oi tmm<o-b^^m&& 

5« 1 O 2 I*. 1^ C < StSECDftffif t?lttBJ L fc Z C L V :^r^ 
[0 0 3 4] jt/^-;; Kl O 31*, LTL^JS:t^A<i|i» 

3t^^icj:y^3tSF^i3t«aissr-«gKir^^$*i, se, 

[0 0 3 5] -9— 7f?^Sl 0 51*. ir-f X-J?^— 5i 1 O 
2 ODlil^fJiai. Kl O 3 ^3t^-fX^? 10 1 

'Srfc, -Pit—iiT.Umi&.XSV'jv^-X/Um 
l=f±» lifSSi O40!)mi)i?fe-5lilt<§^055%, 7* 
— *XiSM«^ <3tT*-f X<; 1 O 1 <DfB®M*>e>©3tX 

^ (jfe-r-f X^7 1 o 1 <Dm% h^'y^*^P>a)3tX7N-y h 

[00361 S^^^ftiS^S 1 O 6 tt, f?^^^ J: y 

ayffiL. aiyibLfc«-»*2fi^bL. 2iHbT— sit 

Sl|l<7 P ^7A^C>. I^MO P L L (Phase Locked Loop 

©iss : 7^) rc J: y y — k^? p t y — K 

^7Pv^/ici^»jLfcy-K^-4«$^fiE-r4, h 

■5«^fiE»$^ytbL, siytbLfc«#*2fitftu ■€• 

2 M^b^-^i: LTUi^-r So 

[0 0 3 7] u— tfisia^si 0 8I*, TKuxai;^ 
it^-f Ki 0 3i=i*ijs**v«^ttgitt:i^— 



[0 0 3 8] 'J*—-^^J hX>ri— y 1 O 7 

I*, s^^-^ffia^si o6j:yai***ifcy-K^>p 

':/^ty— K^— ^'.fcy, stiT'TX-J^ 1 o 1 ©'v»^5r^ 
lS(=K^$*ifcTKUXlf«$|?^L. ll^$*vfc7K 
UXtiS^Siii: Lr3feT-f x^» 1 o 1 ®-b:; 5i 

3S#S1 O e'vT KUX*fcl*T^— a«<D2fit^b - PLL 

y - ^*f- hmo>^ •< s. ^^m^^&mii l 
fcy, L/-if]Si6*ei os'vttEfit^ic, mmm<Of< 

[0 0 3 9] v:/ hx>a— ^f/^a— 

10 714. i5M^^I=l4, 7txX h-O^i XI O 9$ 

® CT^S>l-Sil3!i^c>«i$&$*v.5rL— tf T-^i 1-^ y ITjE 

L^SgiSLfce-:/ *e,l-rtM©lSfii/^^UX||^ 

^si 1 1 •;?m^©E^/^-;i'X«-^(=ttixu L^—- tfs 

ift#si o s^Ntuij-r-s. *fcs^^i=i4. 

s^si 0 6j:ya^j**vfcy-K^»P'j'^;ty— Kir 

-^^.ty. %^'i7.'J 1 O 1 ©^-v^^HEfclH^^ttfc 

©ttn • MylTJE^Ba^^Tt\ iTiE^©^— * *x h 
-fi/4i:7x— X109 *j1 «:Tgta*i-sP'«^2ni-r -s. 
[0 0 4 0] *fc:7:j— -^-y hx:^zi— ^/t?=j— 5ri 
0 7ICI4. ^SaWStttti^^Sl 1 2A<l^a**vTt^ 

^ag««aaj¥si 1 214, s^ffl#fiis^si 

0 6©tB*tL<l4^-©ffi©firaSfflL%r, S%©|gS 

iP*.3tX7K'y hirSfeXTK-v h© Y3v^l^*fiiiciX. 

u^s h^-v^7t©ffi**2s^ii^r4-pttiii-r'5o 

[0041] >>XTA$!lffil#Sl 1 014, 7t«X h-O^i 

^i-xi 6 9*ai:-c^«*i-SB3i^'&tti&*i%«3^> 

K C^'^) *fi?3KLT, ^'T^T.'? 1 O 1 ©mS©-b-!7 
5«I=S*UT, T^-5«©E^ -SSfe*<5S:$it-5*5l=, -y- 
— 7|?*Sl 0 5, l5±g^lBiS¥Sl 0 6, -7^ 

hx>zi-5f/7*zi— 1 0 7, U— tfSiS^Sl O 

8, ai^/i^x h'f i/^r^x— XI o 9©aft*$sw-r 

5. 

[0 0 4 2] H2I4U— !fffi»¥Sl 0 8©rtSf«fiK© 

-«S^IS-rs:?p^<7ST'fc-5. u— tfE»#Si o 

8'«^©A*i: UTf4, U— tf/<r7— fil$3l«6SfcA©/< 
•7—16^2 0 5, ISMJ/<;UXS6^#ei 1 Kcfct^TE 
m.-t^'^=r—^ |zfi|L^|gii**lfc3ag©|BS/<;i'X 2 
06a, 206b, 206c IMb^^ IBSl/^yi'X^^^ 
ISl 1 1 l-J:*|H^/<;UX2 1 O a, 2 1 Ob, 21 O 
c©5e^^aic-:3L>TI4^(ai:»L<ia'<S. u— y=s 
asfSl 0 8AxC,©Uiili:Lri4, jfe-Ny Kl O 3l=rt 

ja**ifc¥3H*u-if 2 o 1 *f6it*-a-5fc»©ai*« 
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352 O 7A<fc5o 

[ o o 4 3 1 u-if ffia^s 1 o 8 (ctt. mmmum^ 

S204. 3oa)S3SEaS2 O 3 a, 203b, 203 
c. 3 0(DX>r V5^^®2 O 2 a, 202b, 202 c 
A<rtM*4xTt^^p BS5filS«ffii^S2 O 4I*vX-t-A^ 
«l#ei 1 0*^6a)/^'7— S^2 0 5$Sl+r. 30<7> 
m§5iS2 0 3a, 203 b, 2 O 3 c <7>&ffl*aS5ffl* 
SUffllf^o X-<*v5^^S2 0 2 af*i5@^/^;UX^*^S 

1 1 1 cfcymj&*tL5iB^/0UX2 0 6 alCjSCT. ® 
g£S2 0 3 a<Da3*S3£<0. U— tf 2 O 1 -^Oet 
*&*:t>/:?|-:7-r'5o F^fillc. X-< 'v5^^S2 O 2 b I* 
iaM^/<;i/X2 1 O bIciECTs ®S53S2 O 3 b<Dai*)S 

35a>. 4^S(*u-if2oi-va)««gS;i->/^^-r*o 
l^fillr, x>r -^^¥162 0 2c l*IB®/^;ux2 i o c ir 
lECT. 835312 O 3 CCD ffi^mSSO). ifi^{*u— 1f2 
O 1 ^<Dm^^:t>/:tyi-^a ^-X-f *>^#S2 O 2 
a, 202b, 202c li. K 1 O 3 |Crt0<D# 

®i*u-if 2 o 1 (Dry - Kffli(cafe5ijizai^3F*iTt^ 
So cttrccfcy. #®i*u-if 2 0 1 -^ss^t-stb^jaat 

2 O 71*. ^X-f »V^#^S2 O 2 a, 202b, 202 
c^JiLT#t^**t^#m35ai2 0 3 a, 2 03 b, 2 

0 3 c(DfflAm3E(©^H-i:>Ei:So :i(D<fc5l3Lr. 

if 2 o 1 lz35^?*t^B5Stfit|zf5i:r. w5^T:t 
3&:i^*<U— -tfjfecD/^':?— . l>l^TI*3tT-<X{7(zm3fe$ 

[OO 4 4] HI 3 a, bl*. ffi@^/<;UX5£±^R 1 1 

1 rCci:'5fHS^/^;i^X2 O 6 a, 206 b, 2 O 6 c (0% 

^•^^lcm^^fe•T-rx^7Jllc}^^^F*iSiBg^^-^lc 

I ( = Non Return to Zero Inverted )(Off^A\Z^y)-=r 

[0 0 4 5] g|13a(zfctNT. ^PbH*SA^ c>sa>:&ip| 
rc354x5^ L. ^iS-r-^ 2 o 8 lilBS/<;uxSI^^® 

1 1 1 --vcDAii-efcy. g!-^i*6T^— <7fzffia-r'5/:fi 

h(7>^PBl:gt3S-5^P»>^7-efey. v*:;h 
x>=^— ^f/T^n— 4f l o 7 felt §7^—51 ^iSfliai. 
mm/<J\^x%±^S^^ 1 1 fcfc(t«IB^/<;bxaiitfiiS 

IC^t^t>*^Sp ^ia®/^;i/X2 O 6 a, 2 06b, 2 0 
6 c I*. ^m^—'9 20 8tm^<7a^yC^(D^^^></ 

#{*U^+f 2 O 1 (7)5&5tjKJ^Ii. «-IES^/^;UX2 O 6 
a, 206 b, 20 6 ca>9^ ^></iZ&CX. miZ^ 

[0 0 4 6] ^r>a>^—<7 i^mcom-^er'^—^) $ 



• ^;1/tF-/^;uxSs - ^x h/<;uxgB - ^7— u >^f/<;ux 
SUi:»f.5o fi^<bS3te7^>rx^;3S:i:ISfcJ:yffieiSlr^ 

m5tJM(c«acD/<;UXSSI::cfcy 1 OCDtB®^— ^ 
■rS^ai*Mfc^Jai-<?fe5o -^^b^^/^^l/XfiPfi 

[0 0 4 7] ^5fe3^J^a>ftt:&fp]ip*»s*sfiu— tf 

O ly^IU • /<>f 7X/^'7— 2 - /WTX/^^;— 1 - bf— 

<7/<'7— a>4aiifc^>(tt>*iSo ffl^^ksaoii^. 
^ 7x/^'7- iicffia-r S/^r?— * z fz cfc y 

SBgSrr « t J: y S@iK<offl*T^;n7 TX<b 
S^Mlze— >/W-a>fisStlCc*:yT^;i/3^TX^bLfc 

2-¥>ou-<;ua>/^'7--ttiH^flic^x.Sii^--^Mic/jx 

[0O4 8] ^xizz.<o^mma>/^'7—t. m^izx^m 

LfcU— tflglS^Sl 0 8a)iftf^^<D|iei(::oiNTlK?a 
-r*o *-r. O UK;KD/t'7— ld:@2a>«!|-ex^'yT^ 
S202a, 202b, 2 O 2 c *!^r:*-:7fc, fiPt^fi- 
IB^/<;UX2 O 6 a, 206b, 2 O 6 c L 
yUlC-r-SCfeHSSttSo /^^TX/^-^ — 2l*X'Y»y 
^^S2 O 2 a<D^*->. 202 b, 2 O 2 c 

fiP^fB®/<;UX 2 O 6 a l*H 2 O 6 b , 

20 6c(iLUK;ufc-rSc:i:"CllSt?#-5o co^. 

ms£as2 o 3 aa)ffi*m3£<D*^^®»u— if 2 o i 

fi*iPalCffia-r«/^r7--C|g3t-r«o /WT 
X/^-^— 1 (±X-f ^^^S2 0 2a, 202b$*rc:i- 
2 O 2 c $;j-:7lz. fiI]*>iB^/<yUX2 O 6 a, 2 0 

6b«iHU^;K 206 ci*LL/K;nz-rs::^t:lia 

T?*«o S355e2 0 3 a<7)ai*im35^. msss 

2 O 3 b(Dai*a350[)^tt36<¥«{*U— If 2 O 1 

ffii|gpaH-Pb(zffla^^/<9-t?sg3fe-r-5o e 

— ^/1r7— liX-r *:;^^S2 O 2 a, 2 02 b, 2 02 
c*±r:*->ic, fiP^iaS/<;UX2 0 6 a, 206b, 
20 e c^^XHiy^MZ'T^Zlt-em^'^^&o -CD 
SS5aS2 0 3a, 203b, 2 0 3 0(0^*18350) 
^tf;5»<^^<*U-if 2 O 1 ®$gP a + P b 

[O O 4 9] CC-e. /^9~S*iP a, Pb, P c 

tt^*^ms5filso^al¥S2 o sfzs^Lrfft^HS/^^— ^ 

^2 O 5IZJ: y$!lffl)**L^o. C9K.lf mS5ffl»W^S2 O 
4I±. »fiPa, Pb, Pc(rii-r«SSM* 

33fl>57(3«^L. ISS2 0 5(Ccfcyi6S**tfc®lc 
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lS^-r^/<'7— S<@i:'5:*J:5lw=&«SSIS2 0 3 a, 2 

o 3 b, 2 o 3 c om^^^Atuzum^^o z<om^\z 

loo 5 0] ^fc. 7r— A h/<;uxSE^&-hA<yfias 

F P - 7 7— X h/<;UX3t^&TA«yfiSE F P • V^U^ 

/i;ux^MPW • h/<;uxj5:*,±A<yGMs l p • 
^x h/<;i/X3t*>TA<y(aSE L p • ^ — u><^/<;ux 

il^JiA^yeffiECPIi. #ffi^/Ol.X2 O 6 a, 2 0 

6b, 2 06 cflD^i-fs^yir^y. ^-ti^+iaatics 

[005 1] Si 3 bii-^T— X i>/<;ux(Dit*,JiA<y 
SP^}^l::fcltSiB^/^;i'X2 06 a ^S£:^Lfc^«-f 
H-C*y. -?7—X ViM\,7stL%±.m)^m.S F P©- 

I4IB@^^7 P <D31:*,TAUj (ci^^ Lfc^ -f £ 

y. SFP = 0|Z3— K-fb^^lTTL^-S. SFP<0 

a^tt^i&fiSA^&IJftlzBf^oax^-yr^Sts fiHittf 5 

0 0 eni3>*>#ici ox^-y::'"-r-pfflS*:txrfcy. ^■ 
ti^'ti.roisSMi*. -1 oAxc,+ i oirzi— Rb^^tT 
L^Sp tSor, IB^/N°;UXfl^^Sl 1 1l:iS*L, -1 
04^&+l ©©SSH^SfR-^s F POlSSffi^Jg^^S^ 
tl=J:y. ai 3 bl=Sr-rJ:3«335:*.±A<yfiM^. Cll 
^If - 5 -yj «>6^ 6, + 5 :f y f3>©®H rtr^Mf -5 - 

[0052] @1 3 b(D«-CI*» 77— X h/<;UXltT& 
JiA< y ess F P 1=11 LTIK§BLfcA<, SMpIfig'S:-?-© 
ffi©iSSEFP, MPW, S L P, ELP, ECPIzS 

1&T*«yiaSE F PI*. E F P = 0IZH— Rfc$*.fc* 
't>eMA<Set^ P ^' ©St^T** y l=F^« ur^^* 

+1. EFPt LTo*iji.ot-r*fi»f^©sa®HT?Bi^ 
*fir 5 ^ 1= * y , «ii>fiafc>» LitraicAT&TAt y 

e^^M-r-5ci:*<tB3|5-5„ ^fc. -Tyu^/^yi/XOti:*. 
±A< y (4M(*sBSi^/ P ^ a>ji:*,±A< y L f=fe« 
ICg^t V^U^/OUX^SMPWifV^U^/^^UXflJjt 
^iAtyttSA^&St^TAUjeg^Tyorxligt LrS^f 

■5. M PW=O0)B#|r-7;U?^/^yUX05-r3.— 

-fA<5 0%, fiP*,@1 3 a <D^3feSffi}^-e, e— J^/^^?— 
©fgjt^P^t/^'f TX/I*?— 2<OS63fe^raA<1 : ^\zt^ 

eHT?MPw<7)lss^^T3ctlc<i:y, t^o.— T--f 50 

[00 5 3) c:©J:3»=, IB^/Ol'Xa>(aS4,L<l*v' 
-Si. IB^«(1I- J: yiSit^— -^Pslrof^T^llro^S^S 
[0 0 5 4] i:w5A<» C L v:&3St L<l*ZC L v^r 



SC<D3t7^-f X^ ©<fe ^ l=Sl^rBlT:i^jiSA<^<b-r -S* 3 
[0 0 5 5] (miroHiSeil) 'l7:l-Zf;U2<Hb«#<DS 

[0 0 5 6] (m2(oliJ£C!l) :?;K=iit*Lfc ■5' P 
[0057] (m 3 fl>3ii£C!i) sifeffi ffiroeim^JW^n- 
[0058] (^4<7)SIJg©l) 7^-fX^?^— ^<CFG/< 

IS i:t u— <f z*"?— fet u < (4e®/<;ux»*t<Dias^ 

[O O 5 9] @3l4;4i:%^a>mi ©9l£&9>JI=^it<&S^ 
/<;i.X|B*^Sl 1 1, SjlJSWffi«ffi^Rl 1 2, » 
t;-€-co^a©-1SnE^^5i^rfP'vJ?@-Cfe-5o @3$ 
fflt^-C, ■:»*^;b2fiS1b«#<D^»|$tt-a!lLT«iiJg* 

t L < i*IB®/^;uxj^ttfl!)SiS$iT3«^<Diifti=oi% 

[O O 6 O] IB^iSf^^lz. ^^<b^S3 0 1 l*3feT*-f 

x^^ '^s&-r'<ir^— tf i=s y siiE^^^wjcfi 

tV ^iiii^— 2 0 8 $^fii/^;uxSI^^Si 1 1 iz-gt 
ISf^. IB^/t^l'XSE^^Sl 1 Itt. !!?^<b^S2 0 

5 j:ytt*&*:h,s^gif'— ^i20 8fc. /<;i.xjgttf6S 

fiS^^S 3 O 4 fC J: y ^? tlT « / <;PX}g«^^ 3 
0 8(C«tLV 3aSa)l2M^/<;UX2 O 6 a, 206 b, 
2 0 6c S|6^ L. U—tf Stilus 1 O 8 •^etJ&f •5. 
'Srfc. ia®/<;UXfl*#Sl 1 1 l=J:.SIBS/<;UX2 0 
6 a, 206b, 2 O 6 c 0)^ -< 5 >yi40 1 3 a IZT 

[0 06 1] U— yigHl^^Sl O8li0yjt.lf@2|ZTltt 

i3 Lfc J: d «crtsp«^* ffli ji-cfc y , Siag/^^bX 2 O 

6 a, 206 b, 2 O 6 c W^t -< 5 XO^/^'^— IS 

^2 o SJzitlv mwm\-%^v Ki o sirWiEStifc 
tf 2 O 1 *<eiJ^liS 1 3 a Izrl^BJ Lfc<»: 5 

jEcajg-c^st-rs^dic. #3H*u— tf 2 o 1 *Ha-r 
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[ o o 6 2 ] 1 1 o ttssigif ffiaaj 

3 0 7^, u— ifffiiS^Si o sizSiLr/i'?— is^2 

a, Pb, Pc<DJ:53EC) l=lit-5i6^*fT5 tOtffe 
/<;UX)^ttSStt. 3 a, bfcTifteSL 

fc^^r— X h/<;i'Xti*,±.*<yfeMs f p • 77—;^ h- 
/^^uxstT&TA^y fiSE F p • ^;u^/<;u:;^*iM pw • 

T*<yeaE L p • -i?— 'J >-y/<;i/xii:*j:A<yteaE 

[00 6 3] HiSmtS^ttU^Sl 1 Z\zj:im 

m&mi2 0 7 mmth:^^. mm^iitzmm&fnm o 

7 i:'>XT^A$!l®¥®1 1 0|CJ:S/<;UXJ^tttSg3 O 

7 1 L < i*/<9— 20 St <^)|l«^z•^t^t: ?> 

[00 6 4] *SIJ60iJlrfc(t-5^JlStfSttJiJ^Sl 1 
21*. 'l7:J-:?;i.S»lfta!l¥a3 0 2t^51ig1fffiai*¥ 

S3 os^^ijLTjsy. m^m^mm^m^ oet-^^m 

«&**i«'t;*:?;i'2ffi'fb«#3 o 4Xt;S^^ p 

^3 0 6^A*tLTiajssottaj$iTL\ 
2 o 7^i/XT^A*«ffli^ei 1 1 '"-ai^-r-s, 

[0065]@10a, bl*, 3feT-<X^'<0 

**ifc •> * yju<fju—-yif^ c, * :f 2 ®^b«^* 

^ e,»c^iggis«2 o 7 $ttai-r**t?(D«#©3it 

l^T. h^-V + >yMMffi-^3 0 4I*. S3 0!)liiligS&1 
0 4<Oai*-Cfey» 7 KUX9 0 4l=Je^**lfce-:y h 

^i^*<iitg$*irt^-5. ';7*:?;i.2iHb«^3 o 51*. 

«l31¥a 1 O 6 i=^l>TMSlJS@€^ 3 0A<l>5*>'t?* 

U^;U-?? 2fiHb LfcT=-f v^r^uft-^-efeSo 
[00 6 6] H3i=feit-5':7*:?;uffl»ittai#S3 0 2 

•CI±'ir*:?7U2tt<b^#3 O 5<D1 SS|(D^PBl*U-Hffl 
^P-v^?fi^306l=J:y*'l»i/hU, *';»>hLfc® 

Hi O bl*Bl±©i!lf^O— ««**UTL^«. 

^U2M^b«-^3 o 5<Dll:*.±A<yA^t,31:^&±A<y*•e<D 
^PbI sttai J: -5 p 'v-:? «^ 3 o 6 -e * -l? > h- L T S3 
\)..tb^2mmi^tzni.xmmf^mx'&^tt'^> nai* 

21, 21 tJ&oTt^So CCt?. SI|l»jggl=S*LT 
:?;H @^*<ttjS!lffl<7 P 'V <7 m^O) 2 0<7Ov<7i} 

isi^tztr^t. c:<otta!^^i-j:y. 20-5-21 = 
o. 9521*. mmmmmz^Lxs^mi'^zLtizts: 
u-ox. mmm.innm:f3^^3 0 3ttmmminm2 



O 7 <t LT- 5%i:t^3fiI$i'X5"A$IIffii^Kl 1 

atj«i2sita2 o 7 (Dili Ai*iTt>«ct%. t L < 1*7 K 

iy:^mwztsi^xmhHtz^ms.mm2 o 7 ^i^xirA 

«:i^fc«). '5*^;U2tt<b<I-^*»iELl^SaB-C#c»*L3S: 

[00 6 7] Jsl±©J:'5l=:, T-<x<7Jia)';7:<-:^;u^;u 
— :^36^&#&4i'5M#* 2 fiHb Lfc^#0>Sffl*R(fSS 

aa<o^^py^?<i^$ffli^Ttfa-r*ci:c=j:y. 

[O O 6 8] *«l=fet^r. j92ig«ffiliJ*^S 

3 0 3 i*n-a5(KST»fes* "5 1/ HI* ®iisa)-r*j.i=^ 
^L. ^-ro/^-- b>7^-e?$^j$jgifij{2 07tLrffl 

aitS2 O 7 i: U ->X7"Am^® 1 1 0IZ^^L^T V 

[00 6 9] *fc. *«!Hz33t^-C. «5Iffi1f«ffi**S 

3 O 3f*:^'>> hfflA<SSr**t50:*-t?-'H 

m&mm2 0 7^tmm-t^m^tLtzii<. ;ia)mmz 
ij^y^i-mow^i^^t^). ^<Dw-i^mit)-^^mmm.mn2 

0 7^m?>mfS.tLxi,^i\ c3-r-5c:i:(cj:y. -T 

^ 7.^ (OXmmiz I) O^ZfJl. 2 fii^b«^A<iE L < l# 6. 

[0 0 7 0] *r-fiSlc. 4@^<bS)S:i:flftlzJ:yiE^a 
d^^b^J^-x-S C i: (c J; y T^— S« (DIB^^ ^73 X 

X (*, ^iiS A<jS^^lS t* ^ L V < - ^ t -r -5 ffii^i 
troTt. m!4ffiSS^yi=:*n*5S/«'7— . ip*,/^-?— S 

miim<tj:$>tztbx&i>o z^-?— esA^syjtcot, la 

fcyLA^ta^PL^ 

[007 1] ±aLf=*5i=am**L 

f=«^iS'tt®2 0 7$ffiL^T. >>X^A*Sffll^Sl 1 O 
16^2 O 5$tf 5, 
(O O 7 2] z^^— ^^2 O sits ^iSSA^StMaif^ 
»f 2 O 1 ©L/—- tf/^*?— *<^<feSJ:ol=fft> 
ttS. @1 3 alZTiKBJLt=J:3l-, 3aS0)/<r7— fil 
Pa, Pb, Pc^iSS-r-5:^^a>-0!l^i^'<-5, 

S1ta2 0 7A^&»&;l^fcs*«3Ie[»^^^$R. mm 

fijlSl=fcl+-5^4e>^*fc/<'7— la^fil^P a O, P b 
O, Pc Ot Lfct#. /^-t?— ISJEfilPal*. 
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(jSl) Pa = PaO + axR 
/^•^-aSilPbli. 
(^2) Pb = PbO + /5xR 

/^^-issffip ci*. 

(3*3) Pc = PcO + rxR 
t'&S.baic* /i'7—Wi&2 0S^fTOo ZCV. a. 

[0 0 7 3] JilJ:jS'<fcJ:3l=, i/;:^^^^^*®! 1 
O A<||jIS'l*i» 2 O 7 ^ #!1 LT^aStci* i:f=/ 

[0074] 01 3a, bl=a'<fcJ:5lcSMJIf 

U^5. ziv^ffi Ctztb. /<;u;^»ttl6S3 0 7i*. ^ 

3 a, b(CTiJiWLfc<fe5l-. ^^T— X f-/^;UXAt^± 

*<yttasFP • r??-— X h/<;i/xit^T*«y&gEF 
p • ^ju^^/^^uxifiM pw • ^x h/^;i'X3t^&±**y<4 
as L p • ^x h/^;ux5i;*.TA<yfi;«E l p • ^7— u 

v^/^^uxit*. Ji*< y aa E c p * is^-r -ss^©— w 

iai£S1$«2 0 7>&«&4i/=^fS]£JSa} 

SFPO, EFPO, MPWO, SLPO, ELP 

o, BCPOtLtzt^. :77'— X h/<;ux31:%±A<y 

ess F PI*. 

(SC4) SFP = SFPO+01XR 
7 7— X h/<;i'X5£*.T)5<y(4aEF PI*, 

(SC5) EFP = EFPO-02XR 
^;i/?^/<;UXliiM PWI*. 

(iC6) MPW - MPWO-03XR 

vx h/Vi'^2:^-hA<y(aMs L PI*. 

(SC7) SLP = SLPO + 04XR 
^X h/<^l.X3i:*T*<yfi§E L Pl*s 
(S8) ELP = ELPO-0 5XR 

^-'j >y/<;uxti:*,±At y (iME c p i*. 

(iC9) ECP = ECPO— 06xR 

t^SJ:oi::, /Oux}^tt^^3 0 7 ^?t5o -c-e. 
0 1, 9 2, 6 3, 0 4, 0 5, 0 6 l*^A^tof=^a 

■efey, aMtKa)!^tt^A^p,llSlWlrs^6^^i-efe5, 
ctticj:y, §BMt/^;uxo[>}&«t$i^iplS]ig[^^«a>ig 



[0 0 7 5] ei±»'<fc<fe5l=, i/XT^A4«ffll^lSl 1 

o i}mm&^n2 o 7 Lxmm&izfs. cfc/<;ux 

^^tttg^3 0 7$^f3::tlcJ:y. ^(c@jSg[At^<bL 

TUSJ:5'5:=R^I-33t^rt,. S®JEE/<;UX}^ttlcg^ 
■r"5CtA<ai*-5fci6. gBSI=jit-r-5«ilg^-5?>* 

[00 7 6] ^5:33, ±MLfc (Si) A^P> (S9) X 
I*. llj$S0!)-r*i«R*31^fili:LTSLTt^Sj!i<. tf 
a3gi*:A<^7 n •y^^a**'!;^ h-rS tt^ofcJSaicJ: y 

«-as<D£iaic« ^-r -5 / « '7-ss-¥>/<;i-x}K«ii^ g 
[00 7 7] ^fc. ^sicg-r-ssfioffiamssasj 

^(D®Hrt-ei*^S(S^MSrL)Ect^J:5l=LT. 

[00 7 8] JJjfC. ->X5"A$!I^¥^S1 1 01*. /^r?— 
15^2 O 5*fcl*/<;UXJ^tt^S3 07t:^Ol^O^-( 

5>^^r^T5•<^A^•c&sA^ ssffi4<^s**tfc^ic 

I*. IBgk/^^-ro^SilS. *fcl*IBS/<;i'XJ^tta):i:a 

l^^?^fL^=^:5l=■r•5^&^A<3s■5. !^I3. IB^/t;uxa)}^ 
«lc@4i8/j::i:^^A<fcSi:, SJ^^SitmfOlHSv— 

ttA<fe-5fci<>. a^tt<D^S4H'5>^^lrl*SBBiC><DaS 

S 2 O 5 *fcl*/<yl/X®tttSS 3 O 7 $7*— ^1 ©IBS* 

[00 7 9] «Bi^fig3if3t^-f x^7<©-b<?5«:7*— 
n*. -HftWicagic^u/cfedttT KuxfustT— 

^ia0t«JgEI=»A^*ifc«fiEt^CoTl^-5o *fc, 

||?l^*^.«7'-^'<DS®*^T*5Jtct^»ipa*<#«L, ibs^si 

mt^^—^ <Dia©$^T5 fcto(02^{i»FBl. 4, L < l*SSi$ 
a^^bA<feofcii^lc*j3eO)4r"f ^lOT KUX^1^$» 

IEi5SSI=fct^T. -b^^^ftlcfBS^fT^iBrai: 

^ivn— Sf/5^zj-5fi o 7A<-b<7^i|c|^S8LfclBgi 
y-hfi^ (CTx.i*IB^*?T-5a8F^i*HU^;u) 

efiiisfti-ii3iLfcs-«^smic«$s-r5^at*<- 

fiSlz^Tt)4^Tt^So 

[0 0 8 0]$£oT. vXT^i*$!Hai^^1 1 OliS^y 
— m-^*:?*— V'V^iX^zi — ^Tl 0 7A>C>g(tSl 
y . z^*?— as 2 O 5 * L < l*/<;UXJgttSS 3 O 7 * 




[008 1] tc^)*^ iy7.^2xum^m^ 1 o li, m 

ISa)S®SM"Ctt— «I=C PU ( Central Processing 
m^*lXl'^i>:Ztt<0l\ C PUtt^«)ROMt?(r|aiS 

[0 0 8 2] ±^<Dmm^msft:b-mti^> S6(c*f 

L^r , /<;ux»tt«»^R 3 o 4 i*m 1 «)«^#® 6 o 

1 tm2<Dffi»^S6 o 2 5{ix.Ti^.5o mi«>fti## 

15^3 0 7 I^C<i/XxA«!H9#Sl 1 0*^&a)g 

j#«©/<;ux}gttiaS3 o 8 1 Lrlag^/V^xf6^fe^s 

1 1 1 'sBi^i^tiSo 

[0 0 8 31 @1 4l*@6lc5^LfcrtgpmJjES^f S/t 

;uxjgttmi#^® 3 o 4 ^fflt^r. /^ii'Xjgttoss^ 

Ifeltffi (N-m-1) A^e)Slfe1«« (N+m+1) 

<D (m+2) {iflj-b^'^j^aia-r -s^-cic. ^2aA<s 
— X h/<;bxa:*,ji*<y<4as f p*MSir-r-5»TS^ 

LTl>^. mom-Qlt. ^jSaA<+5%Jil±T?l*S F P 
=+5, ^jiaA<+5%*}ST-l*SF P = +3t^i«)lS 

[0 0 8 4] i^XT^A$flSl¥^Sl 1 OI*. #lfeW^N© 
•fe ^> 51 ®i©B#ICi^Sa(D-r *l A<+ 5 %* iSlz o fc C t 
^eiai-^-Si:. /^;i/X}&*fttS^3 o 7$s F P = +5A^ 
&S F P=+3l=-r-5fcft. IBS^ftoTt^SA^ifdA^ 
l**lii«l=IS^»^iiii^«#6 0 3$ai*-r*o 7:*-- 

43lilit^*^OiB^'tf— h«^A<L U'^^KD (l2@i$iT 

TiS'<fc«l^lctttx. m 2 <D«J#¥S(c J: y «»*:h.fc 
eft«©/^;i'X}Ktlt^^ 3 O 8 I*, SJfeif ffiN + 1 ©-fe 

{;^<oy*—^v n^»«^6 0 4<D5i-f s>^/'iw,fcy 

loo 8 5] ia±lft^Lfc<fc5l::. gl6|z^Lfc^fiE$^ 
fflt^-SCtT?. >>XT^A$lJffll*Sl 1 OI*-bi?4«l^»© 
4« 5 >y i: l±Sliifill=:/<;ux}^tt©IS^*ff 5 IctA^ 
A^t>?»-r, SUSfdBS/^^UXfg^^Sl 1 1©fflt>«« 

^^<D/<;bx}K«i6^3 o 8itmm^'fTi:)Ui^mrsi-'m 



^^^M^ 1 1-232651 



[0 0 8 6] *fc, /<'7— ^S2 O 5l::HLTt,, S6 
[0 0 8 7] @4li*^gB<Z)mi a)SIJSC3lcfeit-5ISSi 

/^^uxjg^^si 1 1, SaSitttiiaHi^si 1 2. a 
e3 o 4 A<^jSgic«c&-r 1 aisa)gsfis©»si#-r-5 

©l=jt*L, *0lCtel+S/<;i'X}^«gS«»¥»4O 1 
«?^S4 O 2 $gJt. /<;i'X}^*tg^efiF#S4 O 1 © 

tti:b-ed&«1£Sk©3^£1S$. ISSiSI^SMiUi^e^i 1 2 
0>minzS5. crs^; L. s«;%©/<;ux)&«(§s£ 404 

[OO88] C©:^fiKI=J:*l,lf, i^XT^AfOffll^Sl 1 

01*, S«©it^±if^tfir/<;uxj^ttgs«it¥e4 
O 1 icS^Ls BTS©«jSSESffll=**SBLfc/<;uX}ettl=: 
§i-r-5gSfll*^i«)/<VI'X}^ttKS4 O 3 i: LTff or 
Lx4xtf. ia3©m©J:3l=i^ilS6*^<t-rSSl=, ^ 
S^fTPJg^Sli^CL^o htlt. g^filS«#S4 0 2A< 

[0 0 8 9] tSoT. @3©«^i:J±SLr, i'XT^A 

m^si 1 o©«ismfi*ms6«i(=sa-r-5ctA<nr 
figicj&y, $/XTA«!iw^ai 1 o t LTfiiateij©® 

©y V— x^sij©fflisicfieffl-c$-5'Si:©> y v hA<fe 
^, tc5A<; «a©gi£fiss«i#-rsfci<)/^;i'X}^« 
§s£«#¥S4 0 Mzmn»^mmmt^, msmm^t 

[0 0 9 0] m5it>^%m(om i ©nJs^ijicfcit^iB^ 
/i;ux^^^Ki 1 1 , ^iisffi^tttii^si 1 2, a 
t;^-©sia©»i©«B6«**-r:^p'y^'at?fe-5o H3 

#S5 O 2 ^gltfc^lCfeS. iS^ffl^fe^igS 0 21* 

/<;i^xjgtttS^«#^S5 o 1 ©«i#Lrl^«f^3E^fi 
iSiisi!i«itttu^si 1 2©tti:bi=i£i:r%s&L. 
^g4^©/<;i/X3KttS^5 o 4>S^/<;uxSi*^Si 

1 1 '-^ta^j-r-s. is^fit©^gii*. (^4) 

«l©^^Smi*BI3©^©&|pl^-e&y, "€-©§$1^1*$ 

BS-r-5. 

[009 1] z.<Dmm~jiixii. vxxA*fl«i#si 1 

01*. S«©i%±if^«flc/<;uxJgttlft:£«»#S5 
o 1 izjfe^L. £ii8]£g^(=>t}f&Lf=/<;i'X}&«(i=|§-r-& 
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■r^tH-fV. 03t?ttt?BLfcck5l^^)$Sl-J£i:-CI5Mi 
$iI»¥Sl 1 0<7)fii3Sftfi^fllHWI=6^-rSci:A<pI 

[0 0 9 33 m7it:^^mom2 0)mMm\ztnf^um 
/iJ\^>t.msE^^^ 1 1 . ^jiaififfittuj^si 12.x 

[o o 9 4] as 1 a>mi&mvi^'<tz<otmmiz. 

^ffiS^Sl 0 6tt3t'N.7 Kl O 3A^t>lil|fS&1 0 4$ 
aUTS^S*l.fcMillli"IS«#3 0 9j:y. %^^7.'3 

(OY-=yvi;izmm^*itzO*zfjvcfjv—-:fa>&nmmiz 
ffi^-rsfi#BE»*aiyttiL2<gftu-c. '>*:?;i'2® 

■(b<t-^3 O 5$P LL^S7 O 1 'sffi^i-rSo PLL# 
©7 O 1 (*'5*-:?^U2fiHbffl#3 O 5lCiiffl|^«8Lfc'> 

0 4I*, 1 e-v KO 

©^P-y^7«#T'fey, »^<b^S3 O 1 (cfeMt 
S7=-^i<0SKjl!l38. Efifc/^yUX^^^Sl 1 IICfcMt 

-SZtA^tUJR-S. '^*U)V<?U^y^7 0A\±. ^jISA< 
K»^y'«^i:^•(bLTl^-SJ:^^ctt3^l::fct^Tt.. PLL 
^S7 O 1 iZ^mOPV. L/CJ: y ';7:*-^;U2fit-|b«#3 

0 5l=€ifaP)l8LTL^«fc«>» ■5-©S5Kai*iE?SI=lliI 

Jt $ S Bft U r t ■» -5 1 * ^ -5 o 

[0 0 9 51 *01JI-ibM+i.a31Stttb^Sl 1 2t*. 

ISSS1»ffitB*#S7 0 3 3eiN6«lfiE*4xSo A':?^ 

h^S7 O 2l4«l^^«'f 5>^^«-^7 O 5<D^MrtlC# 

^■t^0:t:^jvCfo-^'!7 7 o 4<D:4*,J:A<yx-vi?s* 

ffl*-r«. S3isi!i«ai**g!:7 0 3tt, A-tJ^nes 



1ta2 0 7i:L-cai*-r-5o 
[0 0 9 6] @1 1 l*Bl±<D35*l*SiBB-r4^-<5>y 

HtffeS. S©^i=i3t^r. •t7*::^;i'^7P'j/i?7 0 4i* 

-Qomrs) I*, «2i^3iiei::fcit-5 2 o^-v^-;ue-y I- 

-f 5>^«#cos»jfei=Hi&faF*i.. ia©«9-ci*i8. 1 
7j:]^oTi>'&. Ui3i&mm2 o 7 tt, &m»&suzM 

v-e^Lfc*a>-e, s<o05-ci*i 8-5-2 0 = 0. 

9j:y$?)-10%. 19-^20 = 0. 95j:y$5-5% 

[00 9 71 tsits. *«^lc^3L^r, ^iiaftffita^^s 
7 0 3 immmm-cib^ti'yiy km* ^ago-r^Kicsg 

g&L. -£-©/<-4z>^-i^$lljlg1t«2 0 7i:LrU 

2g[t»«2 0 7 4:Uv ^A$!lffll^Rl 1 Olzfeur 
J: in 

[0 0 9 8] ^fc. *^IC^3L^T. ^aSltStU^^S 

3 o 3 (** -t? > hfiSA<M*lr$4x*0r^<D»*^"f 5 >y 
@«Sfttc|»3£iStim2 O 7 $4>£Sr-r'&«^^ LtzHfl. 

^<ommzmm-ri>'k<o-^itt3:i\ »*^»-f s 

¥15ffiA^t,^ilS1ta2 O 7 tm^m^ti L-C* J:t^„ 

*fc, *««-c(*ifteB©fSWba>f=to. »ip^i-f5><f« 
^<r>mm\t-mm^msL\zn\-f^'^* ■tf)\^^ uv'jzoo 

#t^fiti=-r-5^A<MSLtv mzmmizm^:^^<-t^ 

:K^tsiz-r^^X'hi>o 

[0 0 9 9] &L±<D^5lZ^ '9-<^^±<J>0*':f)\'<f}\' 

"ynv^^m^ommoimm-Qw^ik-t^^^tiziii^^ s 

[0 1 GO] C<DJ:5l=tta*ih.f=«3$S1Sa2 0 7l* 

v;?>T^Af!l^¥Si 1 o^m:h^ix. S^Xt^AM^^S 

1 1 0l=fcl^T/<'7— ^S2 0 5 4iL<l*/<;UX}^ttlS 

S3 0 7$ssr-r-5i&i-fi6ffl**i.5o iiiigtffa2 0 7 

t; /^-^-ISS 2 o 5 1 u < tt/^yuxj^ttSS 3 O 7 t 
(DH«i*mi ©siifi«i=ra'<f=®y-efcy. -foiaia 

[Old] @8ll:$:fgQ^(Dm3(0|li&^(=£(t-&S€^ 

/<;uxie^#si 1 1 . ii^s«««ffi¥®i 1 2, a 
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Lfc^,«)ttl^ll<o«tg«■r 
[o 1 02] m±is^Wm^m^ oeittft^v Ki 03 

A^&lifiSl O 4^®UTS***tfcR Fffi^S O 9 J: 

fce-y>05<i#fiE»*«iyaiLr2ffl<bL, 

>J— K^— 8 o ARlS'J — P ^7 8 o 5 

So 'J— Kir— ^80 4Xi;'J— K^^P'y<7 8 05l*7 

hx>=i— ^/ira— ^<'l 0 7fzrtai®TKU 
XI5:±^e8 O 1 '^ffi^l^ttS. T KUX|?^^e8 0 
1 It. '} — Kx— ^ 8 0 4 SfiiS ^HHElciegi 
$;h.fcSlfe1g«$^tii-r-5o «fea3**vfcSJfe<^ffi8 O 6 
14. -y-y >x>a— y/-r=i— 1 0 7*L<I* 

vX^A^Hig^ei 1 OlcfcUTv -flSM(c^T+^^^rl^ 

t&<DmntLxmm^*ii>o tkuxs^^ss 

UX«aJffi#8 O 7$tlii]-r-S<, r h*UX:gmi«#8 o 

t^T(*. i-b^?$i=i/<;uxfiiT^o!>^'f 5>y-em** 

[O 1 0 3] :$:Ml=j3ltSlli££IAUi^»1 1 21*. T 
KUXiBlttJ{i#8 0 7<OSS8$tta[|-r<S*t?> h^S8 
0 2t. ||jlg1fffiffi*^l68 0 3 6^C,«fie^?*tS. * 

h#S8 0 21*. mm^a^j^m^a 0 8*ffll^T 
7 Kuxe6aHt-§-8 O 7<D1 H 
*'t»>h^m*^jlS'lt«ttJ*i^K8 o 3-vti5;^i-r So 

«jsaitaiai*^S8 0 3i*. *o>h^mj;y3K«E<D 

[O 1 04] SI 2l*W±a>xS*t^l5i?B-r-5i5»'f 
@T?fe<6. SIC*JI\T. (N-1) SifeA-^fe (N+1) 

Sifei=*M+T(0RFm^8O9. ai;s5fe**ifcsifeffi 

ffi8 0 6. T KUX^ajg^S O 7 ^5^LTLx-So :*:^J 
(Cfcl^T. **-j7P-V'J?«^8 0 8(D1 OO^^P-v^?^ 

irfflSLTl^StrSo ^•ty^'UKIgl*. TKUX^ta 

m^■<Dmmm~M^sii^H. m(omx\t9A, 95, 9 6 
>7—*^x^Ltzi0>x. m(omxlt^ 00-5-94 = 

1. 06*y|*l-+-6%. 100-5-95 = 1. 05J:y$^ 



+ 5%. ioo-=-96 = i. o 4 J: yi5-i-4%tfl:ta$ 

[0 10 5] 3Sfc\ *^l=j3l^rt,. ^jISIfffitBA^ 

e 7 o 3 immmmx' fe -5 * -t? > h $@sg<D-r 
m^r^m^tLxi^ittii. c©«^i=(BS-rs*a)-e 

little ftSites-CfcS*'!?:^ KM^-to** 

^iiSffiffi2 O 7 L. ->x^A*!lffli^S 1 1 0|-*Jt^ 

xvzf i-tj:iL7mz^msi<o-r*i^mm-t^m^t lx 
[0 10 6] ^fj^icfcuT. ^iiait^ai*¥e 

3 O 31**0 > hfitA^MSr^ttST h*UX:Blffl<l^(DS 
»JSl=ll2S1ta2 O 7 * tM«f-r-5#lnEfc Ufc6<. ;i 
(0«lfiElzK^-rS*a>T?l**El^. «ji.l*. TKUX^Iffl 

fi#<D^Hrsa8*^«•. -3*ya-fe<7 4r»<D*'!7> hffi©^ 
la^ty. ^■a)¥i9fflA^c.^jiSit®2 0 7*#s«}^ 
tLTtii^o ^fc. ^mxit^mmwimitotztb. s 

(** ysMroSt^i; p ^'«^$fflL^s:^rA<M^ ut^ 
i£l=@asl-^ai©SL^^»p•y^7«#^fflt>si:. A'I;^ 

[010 7] J9i±(D*5l=. #-b^7 5ia)'^'yyti«9 0 

^/ m-^-ettsst-r 5 c i: ic J: y . ^m^m& t m^omm 

[0 10 8] CO* ^fc^jlffiif«2 0 71* 

5/x^A$!iffli^ei 1 o---aj*$*t. i'XT^ixSiiffii^e 
1 1 oicfcL^T/^r?— ^S2 o 5t L<(*/<;ux}^ttis 
S3 0 7*M«r-r-5;&lC'GEffl**t-5. iaSJS««2 0 7 

z^-^— lSS205=tL<l*/^;UX}^tt^S307t 

fl>ii«6i*mi a)iiig«yjzriS'<fcay-cifey. ^-oiaia 
i*«B&-r-So 

[01 09] m^ 5it:^%m<D^SA<Dmmmizisif^Bi 
^/<;uxiB±¥i6i 11. ^sait^ttta^si 1 2. 
au:^-(D^a<D— itfiE^^s^r^p-yi^s-efes. si 

S^ffltNT. -T-f X^/^— ^'<DFG/<;UXS^J:ySft 
©T-fXi^lHlKa^tfajU. *&l=S*LfcSil!!lt«36^ 
C5tX7K-y hA<K^'y+><^*^tTt^S^tiSeM$Siy 

ajL. elaJLfc^^^'x^lHlsa^:*gficaA^c,^g5ig^f 
-04, L < ttlBS/^ywxj^ttross^fTas^wiSf^iz 

Lfc4,<Dl*l^^<D««t*-r « :?p ^7 -Cfe 

y. •eo!>A{4:nsi^i*^Bi&-rs. 

[0110] i^^m^^s^ai 0 6I*. ig3a>9i£&«i 
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lcTSiWUfc<Dt(^»lz. Sfe-^-^ K1 0 3 6^f,li^Sl 
04$jiLTS±*4lfcRF<t^809*y. 2fflHb, 
PLLffllS^tflV 'J— KT— ^»8 0 4ai;'J— K^7P 
BOS^^fiE-r-So 'J— Kt^— 5»8 0 4&t;u— K 
^ a 8 O 5lty V hX>3— ^f/Tr3— 5^1 

O 7l=rta©T KUXS*#S8 O 1 'vffi^^tlSo r 
K UXS^^IS soil*. ')— K^— ^ 8 0 4 
L, ^•:/^f^«(c|S®*:KfcSife1f«8 0 6^5jytti 

[0111] *^lcfcMt^^jgJttttii^Sl 121*, ^ 

xsthas^g^i 5 o 1 mmmfsmm:i3^Si^ so 20^ 
e>«j?)t$*t-5o FGSWttsii^si 501 tt»2t^»p-v 

^m^^ 5 O A^mi^X-T-< y^<7=B—^ F Gm^^ 5 0 

^ FG«^1 5 O 31*. @:5;Lri^«CU!&<3fe-rr< 
:^ <7 * 1± S 1= K ^ ^iT ^^ -5 H Ifc^^H 

(— ^l:iFG= Frequency Genarator <tl>¥^?) efc U iti 

^turmT<*o CAv:;&iC<Dig^, sfeT^-cx^*- 
^«L^T^— S" a)Islef^^al^^T5 c t i*-^fi«n-ff*>*t 

Tt^S. CAV^iC, zcAvi^r^janoJIsiS*!! 
ffll^ffoTt^-SSa-^ftoTt. ^-<X^^— at FGM 
^ tfai-r <5 C t -C^ -f X ^7 0) |Hlg»A<lll*fi!-C 

[0112] m^lt. =r^7.'?=^—9 FGfi-§-1 50 3 
©N^«fl»«)g$ (Hl^&3fe7*^X^7 35<1 Eief «^ISI) 
^SIt^?P-y^1 5 0 4^ffll^rt^aIlLfc^:;l^>, !K)3 
05 'J8>-C'fcofci:-r-5i:, 7^-rx^|alfe»l*i -5-0. 
03 = 33. 3 r p s = 200 0 r pm^^m^tl^. 

[0 113] C:(DJ:5(cLr^mUfc3feX7K-/ h(D7^-f 
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tfmissA^icafe'^^ K 1 o 3 ^srt^t l < i*a>f^ 
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FQSjatfa^si 5 o 1 fi3isitaai*#«i e 

0 2A^t>SjS5Ftt-5. FGSMt1-a(¥^Si 5 O 1 (iSl 
5 0 3OTNSM (Nttg^Sl) 5^<DftPBl$t1-aO-r-5o 

1 6 o 2 1*. F G.^m^m^^ ^ s o 
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[0 12 5] 
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gijyuu. T^-fx^iBissc^^s^sjcys^io^aiiS 

[0 1 2 9] ItoT, eilfi[fii#tt©fcS3t7*-fX^(= 

;ux©}^tt$SIKr^x?ft®<bLJJt*«p,iBa^tT5*fiW 

a)«fiR*fijffl-r«ci:i=*y, sefi<T-d»©iBMi* 

:5ic<D J: 5 (c^sg i: x-:7 roieitea^^s-r 
laea A<a»iHisaicss ^? it ^ * t?i5^ ^ ft jee o 

[@i] *siMic«53t7*-fx^?sa<D«fiE$a5-r:?p 

[@2] U— tfSSb^S 1 0 8(0I^S(^^ 
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